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An Urban-Suburban Interaction 
Policy Decision Model (May, 1973) 
E. Paul Moschella 
B.S., Massachusetts Institute of Technology 
M.S,, Rensselaer Polytechnic Institute 
Directed By: Dr. Van Court Hare, Jr. 
The study researches and synthesizes a number of widely 
accepted Regional Science spatial, economic and behavioral 
concepts into a dynamic Regional System and mathematical Sim¬ 
ulation Model. The Model developed is structured upon the 
critical Urban-Suburban Interaction sub-system with specific 
application to characteristics and attributes of the City of 
Hartford, Connecticut, and the suburbs as defined in the U.S. 
Bureau of Census as the Hartford Standard Metropolitan Sta¬ 
tistical Area (total population of 663,000.) 
The primary variables of the Model comprise Unemployment, 
Labor and Skilled Labor for both Manufacturing and Commerce, 
Industry, Commerce, Transportation Mode Accessibility and 
Mode Selection, Labor Mobility, Highway Capacities, Quality 
of Life, Open Space, Street and Parking Area and Income, Sales 
and Property Taxation. 
Essential and accepted Interaction between the enumerated 
variables is incorporated. Of particular interest is the 
V 
nature and strengths of the Interactions between the Urban 
and Suburban sub-regions. Cross-links used to communicate 
the Interaction are relative Taxes, Open Space, Quality of 
Life, Accessibility of Transportation, Number and Type of 
Jobs, Housing and Labor Availability. 
The quiescent State of the Dynamic Model is disturbed 
by the introduction of the Decision-Maker's Policy which 
can contemplate any or all significant Model determinants. 
The multi-faceted impact of the Policy is simulated and the 
new "Steady-State" condition analyzed for improvements or 
deterioration over a spectrum of 75 significant Regional 
variables. The Model employs a total of approximately 800 
variables. Detail analysis of the dynamic behavior of the 
Model is facilitated by inclusion of time-path plots of 
primary variables. 
The Utility of the Model is tested by introducing speci¬ 
fic past and present Public Policies, comparing Variable 
End-States and evaluating the Policy Impact. Predictions were 
found to relate to consensus and expectation. Some future 
policies were explored as an aid to the ultimate study 
Objective - namely, improved Policy Decision-Making. Sug¬ 
gested directions for model refinement and enlargements are 
indicated. 
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Preface 
Notwithstanding the abundant expenditure of time, re¬ 
sources and effort, the execution of brilliant social analy¬ 
sis and experiments, a proper resolution of community defi¬ 
ciencies continues to be beset by conflict, confusion, 
uncertainties, modest and sometimes major failures. 
As is generally recognized, the major deficiency in the 
Process is the paucity of hard, reliable social laws or theo¬ 
ries. Intimately related to this weakness is the inherent 
complexity of social endeavors involving, as they do, large 
numbers of known variables and interactions further complicated 
by, as yet, an undetermined spectrum of unknown variables and 
potential interactions. 
In a way, the present work may be taken as an attempt to 
identify the significant social concepts that have been de¬ 
veloped and accepted to date and to integrate these concepts 
into a system of meaningful relationship. 
Philosophically, it is believed that man's next stage 
of development will possibly be found in his moving from the 
very essential and basic micro theoretic level of under¬ 
standing to a higher hierarchal position of systemic combina¬ 
tion. 
CHAPTER I 
INTRODUCTION AND OVERVIEW 
During the 1960's, a number of unnoticed or ignored so¬ 
cial trends continued to evolve, even accelerate, but the 
Protestant Work Ethic and Materialism continued to maintain 
its control over most all significant population segments of 
the United States. 
The rate of migration from rural areas to the cities 
continued unabated. The major and older cities continued 
to deteriorate providing easy and ready access for the un¬ 
skilled, unemployed, uneducated, disadvantaged and poor. 
The second and third generations of the original waves 
of immigrants that had descended upon the then emerging ci¬ 
ties in need of their unskilled labor had improved their 
social and economic status and were leaving the cities in 
search of more space, more light and more independence. 
Rising incomes permitted the acquisition of the automobile 
which effectively destroyed the normal spatial bond of home 
job - community. The flight of the affluent to the Suburbs 
surrounding the declining Core Cities reached exodus propor¬ 
tions propelled by the automobile, low cost government sup¬ 
ported loans and income tax incentives along with the attrac 
tion of more wholesome life styles. 
1 
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The unsavory conditions unfolding in the cities were 
abandoned and left with those unable to afford the transi¬ 
tional costs - the poor and elderly. Conditions such as 
expanding slums and ghettos, industrial deterioration and 
abandonment, declining job opportunities, crime, pollution, 
burdensome tax rates were quickly forgotten in the suburbs. 
The Suburbanite's placid view of the world, however, 
was severely shaken by the simultaneous eruption of urban 
violence across the country beginning with the infamous 
Watt's Riot. To this date, many are still unable to accept 
its occurrence, much less appreciate any of its many impli¬ 
cations . 
It appears that this national explosive relief of 
deeply felt frustration carried to the national surface a 
number of previously suppressed beliefs about the nation, 
society and its culture - particularly, among the youth. 
Serious and, at times, violent opposition was evidenced con¬ 
cerning such basic cultural imperatives as war, social strata, 
the rights and dignity of any man, population growth and birth 
control, the sanctity of the GNP and the rights of the con¬ 
suming public. It was apparent that any group reasonably or¬ 
ganized and dedicated to its goals could exert heretofore 
unrealized pressures on the usually lethargic, apathetic ma¬ 
jority. This lesson was well learned in the 60's and its 
force can be expected to be felt with increasing frequency 
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and strength in the future, particularly across a national so¬ 
cial fabric that is facilitated by improved communication 
technology and rising education levels. 
The response to these challenges was for each faction to 
press for the attainment of its goals without reference to 
the effect upon other goals. A bewildering array of weakly 
founded programs was rapidly advanced to remedy the ills of a 
confused society. 
First, came President Kennedy's "New World" followed by 
the massive assault of President Johnson's "Great Society". 
And, as the record shows, many of these costly programs failed 
to even reasonably attain the lofty objectives and goals en¬ 
visioned by their proponents - in such critical areas as 
housing, integration, education and jobs. To a large extent, 
only the welfare roles were increased, both explicitly and 
implicitly. 
Now the national schema for reducing the existing so¬ 
cial problems is to resort to Revenue Sharing. The direction 
$ 
may be sound, in effect, breaking the problem down into smal¬ 
ler Regional versions capable of being more easily evaluated. 
But, the underlying problem will still remain, only now at a 
Regional level. How shall the State distribute the money? 
What will the effects be? How shall the cities distribute 
the money? What will the effects be here? 
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However sincere, these failures and near failures will 
not lead to a diminution of regional difficulties. What is 
obviously required is a more fundamental understanding of 
the Social Process. 
It is believed that a primary sub-system pertinent to 
the eventual understanding of the total Social Process, and 
yet amenable at this point in time to appropriate study, re¬ 
search and experimentation, is to be found in the Urban- 
Suburban Controversy or Conflict which, in turn, is repli¬ 
cated in thousands of locations throughout the nation. 
Progress in this constrained social area would be of 
immediate utility and a long-term contribution to understand¬ 
ing the pressing Social Process or System. Failure to pursue 
a reasonably comprehensive systems view in the past has re¬ 
sulted in misdirection, unexpected developments and precipi¬ 
tation of a state of confusion and uncertainty in matters of 
primary regional concern. 
Exemplary of the conflicting hues and cries being voiced 
in this area are contained in the views of today's urban and 
regional leaders. 
Mr. John Gunther, Executive Director, US Conference of 
Mayors, contends that not only can the poor not afford hous¬ 
ing in the Central Core, but it is becoming impossible for 
those in the $9,000 to $10,000 income bracket to buy housing 
as well. A Regional approach is the most appropriate way to 
5 
solve urban problems. Dean R. 0. Harvey, Business School, 
University of Connecticut, in answer to the question, "Will 
New Towns Solve Urban Problems?" replies, "Probably not. 
Reasonable projections of population growth (100 million by 
2000 A.D.) indicate need of 1000 cities of a size of 100,000 
or 400 cities of 250,000. Even if environmentalists approved 
all sites (if this number of sites could be found) and suf¬ 
ficient water were at all sites, the capital is so great that 
few developers are likely to channel the necessary resources 
into these high risk, long-term urban developments when so 
many other opportunities are available. The alternative is 
Towns within Towns, using abandoned, obsolete areas. Re¬ 
creating of sections of existing Metropolitan centers probably 
adds to the urban capital stock more efficiently than the 
2 
creation of independent communities". 
Raymond Vernon emphasizes that the sheltered suburban 
communities' unity breaks down as residences become old and 
are put up for sale - poorer income elements buy and partition 
the residences into more living units while the well-to-do 
move out further and establish a new beachhead. As a result 
land-use planning does not exist. The process is more like 
a game of chess among localities trying to palm off unde¬ 
sirable applicants for space. Intra-suburban behavior is 
3 
more like Warfare than Planning. 
6 
Part of the Urban-Suburban Conflict is traceable to 
man's concept of man. As Dr. Van Court Hare points out, 
that to establish goals, some concept must be held regarding 
the nature of man whether Rational, Sinful, Economic or 
4 
Freudian. Alan Campbell blasts the current omnipotent 
planning powers saying, "The demand for an overriding, uni¬ 
fied federal urban policy that could mesh the specific pro¬ 
grams into a meaningful framework is, in itself, not very 
meaningful. The difficulty with the demand is that it assumes 
agreement as to what the problems are, their causes and the 
kind of urban society desired. There is, in fact, no general 
agreement on any of these prerequisites to an urban policy 
and, therefore, whether resources should be omitted for urban 
5 
renewal, transportation, welfare education or whatever." 
Barnett observes, "Though the negro migration from the South 
appears rapid to Northern and Western cities, it has not even 
begun to reduce the level at its source. Ghettos will not 
only continue, but will expand and become more numerous. And, 
as with other migrants, the children will want to disperse. 
Further, confirming the prevailing uncertainty, Edgar Hoover 
notes, "We don't really know how to exploit the city's unique 
potential for maximum mass and diversity of contact, choice 
7 
and opportunity without unduly sacrificing its other values." 
H. J. Gans suggests that the remedies are anti-poverty programs 
8 
and subsidized housing. V. J. Humphrey advances an lm- 
7 
pressive assemblage of antidotes - eradication of poor housing, 
schools and inadequate public services together with unem- 
9 
ployment, prejudice and discrimination. As if this riding 
off in all directions were not enough, Vernon and others see 
a Reverse Flow now developing where weary, affluent commuters 
are returning to the Central City along with the senior citi¬ 
zens leading to economic conversion of some of the obsoleted 
areas. Wingo believes the conflict is centered in Economic 
Efficiency or Equity of Distributive Justice. The issues 
are Welfare and Quality of Life."^ 
Because of the urgency of the problem, the magnitudes 
of people and resources involved, the floundering occasioned 
by limited insight, the present study is undertaken toward 
operationalizing the Process. 
Chapter I 
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Even brief reflection on the material of Chapter I will 
reveal the size and complexity of the Urban-Suburban Inter¬ 
action. The variables that have been perceptually identified 
are numerous. The influences of one upon another are per¬ 
vasive, explicit and implicit. The forces vary in the pre¬ 
sence and absence of others. Particularly, responses vary 
over long periods of time making it extremely difficult for 
man to associate Cause and Effect - which, over short periods 
of time, is one of his most powerful pedagogical tools. 
In today's highly technological environment man can im¬ 
prove his control over his world by continuing to employ levers, 
wheels and machines in those activities wherein he is inferior 
and, in turn, direct his energies into those directions where 
his capabilities surpass those of his machines. 
Considering the singularities of man vs. his machines, 
analysis of the Urban-Suburban Process is structured to be 
aided by the arithmetic and memory power of the electronic 
computer. Released from the limitations of slide-rule and 
calculator, the mind is now given the opportunity to enter¬ 
tain an almost unbounded region of hypotheses, concepts and 
interrelated theory. With respect to conceptualization, it 
9 
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must again be emphasized that in this primal intellectual 
realm man surpasses any other known specie or machine. The 
computer fortunately has come to the aid of his deficiencies: 
(1) inability to mentally manipulate more than 4 or 5 vari¬ 
ables simultaneously, (2) inability to remember his detail 
reasoning and logic over extended periods of time, and (3) the 
mental fatigue incurred when performing repetitive operations. 
In view of the complexity and "over time" nature of this 
regional study, it was concluded that the only feasible defini¬ 
tive manner by which to investigate the Urban-Suburban Process 
is by the basic methodology of Simulation of an appropriately 
designed computer based Regional Model. 
Several sources support both a Systems and Model ap¬ 
proach to this type of Socio-Economic Problems. 
Simon and Newell report, "In solving problems, human 
thinking is governed by programs that organize myriads of 
simple informatiom processes into orderly, complex sequences 
that are responsive to and adaptive to the task environment 
and the clues that are extracted from that environment as 
12 
the sequences unfold". Dr. Van Court Hare, Jr. advises 
that in complex, unstructured problems or systems, we essen¬ 
tially have a problem in strategy in which we have three 
major sections: 
A pescriptive Sector - background facts 
A Reportorial Sector - active elements 
A Speculative Sector - projections made from the foregoing 
11 
He further points out that one of the most common and general 
problems in Systems Analysis is that of Search - sensitivity 
searches, factor searches and information searches. The 
reader will find these Sectors emerging in this Urban- 
Suburban (U/S) System along with sensitivity and factor 
Searches. The System and Model employed incorporate non¬ 
linear behavior as W. R. Ashby reports that Norbert Weiner 
has established that human mental processes are non-linear - 
Ashby further indicates that they may be second order. 
Britton Harris' position is that, "While the initial - and 
still dominant - objective of most such model-building activi¬ 
ties is conditional prediction of future spatial structure 
and associated elements, the exercise of trying to create 
artificially a process which acts like the complex processes 
of the city has great potential in the enlargement of our 
15 
understanding of the internal organization of the city. 
From extensive work in Urban Modeling, Harris concludes, 
"Since the city is more than anything else a con¬ 
centration of social and economic interrelations among 
persons and organizations, it is literally true that every¬ 
thing affects everything else. How can we replicate 
these systems? The development of intrametropolitan models 
has provided an intensive way of putting together the things 
we know and for which we can find data, the things that we 
know but for which we must use indirect evidence and the 
things we don't know but can describe in sufficiently de¬ 
tailed terms to relate them to reality. If the model 
builder has been sufficiently sensitive and clever, we will 
get some persuasive views of what is likely to happen to 
the distribution of urban activities and their channels of 
interaction in the future.^ 
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Following extensive work on a national transportation 
model for Columbia,South America,Kresge and Roberts conclude: 
It should be noted that much of the learning derived 
from large-scale modeling of a systems type tends to be in¬ 
tuitive. It results from what might be described as man- 
model interaction. Countless informal experiments must be 
run with a model in the process of calibrating it to fit real 
world data... The model, in essence, provides an environment 
for obtaining a very high density of such learning experiences 
in a short period of time. 
Large-scale physioeconomic models require: 
(1) a good deal of specific engineering, (2) an advanced 
computer technology, (3) experience in design and estimation 
(empirical) of growth models and (4) an ability to estimate 
behavior parameters relating changes in economic and physi¬ 
cal phenomena to changes in the relevant social or economic 
system. 
Despite its demanding character, the approach is too 
appealing and correct to be abandoned. The alternative of 
limping along with partial analytical techniques and indivi¬ 
dual projects can succeed only by begging many relevant 
questions.17 
W. W. Shroeder has completed a Dynamo type of Model for 
the City of Lowell, Massachusetts which is reported to show 
remarkable similarity to the city's behavior. Shroeder be¬ 
lieves it can provide direction for the city's management 
18 
and decision-making. 
Regarding Validity and Reliability, B. Berman comments, 
"It may be argued that dynamic models are harder to construct 
than static, or that we can't begin to fashion dynamic models 
until we have a static model of some believability. But for 
practical purposes, a crude dynamic model may be better than 
19 
a highly tooled, multi-jeweled static relation." Hamilton 
further expands on Validity as follows: "Much noise and smoke 
13 
has been generated regarding the validity of modeling and 
the simulation process - however little constructive light 
has been shed. The authors suggest, finally, validity is 
found in the conscience of the model-builder and the model- 
user (decision makers).2*^ 
The System and Model developed in this study tend to 
meet Ashby's demanding "Law of Requisite Variety" in which 
the variety (options) in a Control System must be at least 
equal to that of the disturbance. The flexible approach to 
model design suggested here follows an important cybernetic 
principle found in many controls for complex systems, that of 
constructing a high variety device by the free combination of 
low variety devices. 
Final support for the Systems-Model approach employed in 
this analysis is presented in the following conclusions: 
Harris states, "Urban and Regions must be studied as 
21 
Systems." 
R. S. Chapin, "We must understand Processes." 
22 
W. Beer, "We need to find the 'Connectiveness' in 
23 
System factors." 
Finally, H. R. Hamilton finds, (and very importantly) 
that a Simulation Model can make Regional Research not, as in 
the past, a one-shot affair but rather a continuing, on-going 
process. It is sincerely hoped that the Model developed in 
this Study can become, at least, the framework for future re¬ 
finements . 
14 
The Systems View and Approach 
The world appears to operate as a complex entity - a 
total system of known and unknown forces and interactions. 
For tractability, we must simplify which invariably incurs 
the risk of error. The nearer to completeness we can remain, 
the more reliable is our perceived understanding. 
Consequently, in lieu of working sequentially with dis¬ 
parate concepts, theories, hypotheses and related data, the 
aim presently is to integrate and raise the now existent 
body of knowledge to a higher level in the world's systemic 
hierarchy - to approach closer to "reality". 
In order to accomplish the desired integration the fol¬ 
lowing steps were outlined: 
1) Search the abundant scientific and lay literature 
published in appropriate physical and behavioral 
areas; 
2) Identify the generally accepted and validated con¬ 
cepts that establish and illuminate the behavior 
of Urban and Suburban independent variables; 
3) Establish the primary system components comprising 
the Urban-Suburban system; 
4) Develop both the static and dynamic characteristics 
' of the system components in addition to their input- 
output transformation functions; 
15 
5) Develop the principal interactions and forces 
operating among the components of the System; 
6) Review available literature to initially quantify 
with adequate accuracies, the magnitudes, direc¬ 
tions and response characteristics of the force 
and power sources; 
7) Construct a mathematical model reflecting a quan¬ 
tified expression of the Urban-Suburban System as 
perceived by the prevailing concepts, theories and 
hypotheses as developed or suggested by the leading 
researchers in the sociological, psychological, 
economic and physical sciences; 
As the fingerprint of each urban-suburban re¬ 
gional state is somewhat different, having progressed 
through dissimilar time paths and having been ex¬ 
posed to dissimilar sequences of experiences. The 
City of Hartford and the Hartford Standard Metro¬ 
politan Statistical Area were made the subjects of 
this study in order to increase the firmness and 
specificity of the Urban-Suburban Interaction 
Policy Model; 
8) Operate the dynamic, non-linear Urban-Suburban 
Model (U/S Model) over time to assess the appro¬ 
priateness of its total characteristics when reviewed 
from a perspective of history; 
9) Experiment with the development of improved 
Public Policy Making by introducing potential 
exogenous public decisions and observing the 
affects upon the major system elements as pre¬ 
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CHAPTER III 
OBJECTIVES 
In order that the goals for this work might be realistic 
and that progress toward these goals measurable, the below 
objectives were established: 
1) To develop an initial and properly comprehensive 
quantified expression of the U/S Interaction Process 
2) To simulate the U/S Interaction Process by allowing 
the Model to "function" dynamically over time in 
order to examine in detail what the integration of 
disparate concepts into a unified whole can tell 
the researcher about the U/S Process or System; 
3) To examine the effects on the Process of various 
public policies that 
a) have been adopted 
b) are currently being employed 
c) are tentatively being advanced 
4) To identify future, promising directions for further 
investigation of this crucial socio-economic prob¬ 
lem and dilemma; 
5) To explore the practical utility of the Forrester 
Dynamo language approach to large scale system analy 
sis unfettered by the heavy computation loads oc¬ 
casioned by statistical simulation; 
18 
19 
6) To conclude regarding the utility or potential 
utility of the U/S Model as a Policy Decision 
tool for the Urban-Suburban Decision Makers. 
R. L. Creighton, as a result of his landmark analysis 
of the City of Chicago,concludes that under the present de¬ 
cision process, Urban development cannot be controlled.2^ 
An objective here is to create a Structure for an improved 
Decision-Making Process. 
Dr. Hare postulates that "Social and Technological change 
arises through two processes: (1) The Instrumental Process 
25 
and (2) The Institutional Process." The first process 
builds on fact and its final appeal is to evidence. The 
second process employes customs, beliefs, etc. and its final 
appeal is to force. A study objective is to provide a ra¬ 
tionale that may supplanta portion of the Institutional Change 
Process dominating the Urban and Regional Scene. 
Eventually, the degree to which the enumerated objectives 
have been attained must be evaluated. In this regard, the 
following viewpoints are presented: 
Mr. D. Novick believes, "that, in reality, most major 
long-range planning decisions problems must ultimately 
be resolved primarily on a basis of intuition, judg¬ 
ment and experience. The service provided by quanti- 25 
tative analysis is to sharpen intuition and judgment." 
J. R. Raser states, "The objective truth implied in 
asking for isomorphism is also a phantom. Our know¬ 
ledge of the Objective* world is too limited, our 
measures and our senses too fallible, our theories 
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too uncertain and contradictory and our data too 
ambiguous to justify claims of objectivity, no 27 
matter what means we might use to determine Validity 
Crow and Noll suggest, ".. that Validity be measured 
by asking: how useful to the purpose for which it is 
to be gathered is the information produced by this 
method as compared to some alternative method?'28 
Finally, Gordon S. Brown, Dean of the School of Engineering, 
MIT observes the following: 
.. yet it seems to me ironic that mankind goes ahead 
designing new social systems by passing laws and 
initiating new social programs, all as isolated en¬ 
tities, without first making models or undertaking 
laboratory tests when we all agree that social systems 
are more complex than physical systems. There are 
many fields of analysis that throw light on the prob¬ 
lem, such as operations research, econometrics, be¬ 
havioral science, statistics, etc. I especially like 
the methodology of Professor Jay W. Forrester, as 
revealed in the work he calls 'Systems Dynamics'. It 
emphasizes more than any other method I know, the 
importance of getting at the structure of the situation. 
Dr. Forrester points out that the system structure and 
the policies used in decision-making governs the be¬ 
havior of a social system. The interrelationship 
between components of the system and the channels of 
information available at a decision-making point de¬ 
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CHAPTER IV 
SURVEY OF CURRENT LITERATURE 
Systems 
While many scholars talk about Systems and Models, it 
is found that these come in all sorts of shapes, sizes and 
colors, but for the most part they are basic, simplistic 
and descriptive. To serve both as background and compara¬ 
tive analysis, a series of descriptive and mathematically 
based "Models" are presented. 
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Vernon's Model for the New York Region contained the 
following elements or concepts: 
1) The economic trends of the area start with the 
National Economy trends. 
2) Fundamental Regional growth is affected by its 
share of the National Market - frequently re¬ 
ferred to by others as the percentage of goods 
and services "exported" compared to the per¬ 
centage "imported". 
3) Inertia plays an important part in the continu¬ 
ation of trends. 
4) In-migration depends primarily on economic 
opportunity. 
5) After National markets, the local or "support" 
industries are evaluated. 
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6) Core land is scarce, so activities that can ex¬ 
pand vertically may stay, but those needing land 
will move. 
7) To project housing stocks, types and spatial loca¬ 
tions, he employs a sub-system of five stages: 
a) the development of new land 
b) increasing population utilizing multi-family 
units 
c) further increase in per housing unit density 
by down-grading and conversion 
d) "thinning" out of the population in the area 
- declining density 
e) redevelopment of the obsolete area by public 
and private interests. 
8) Industries are separated by: 
a) transport sensitive 
b) dependent upon external economies (requiring 
support) 
c) labor intensive 
9) Regional employment is determined by: 
a) demand from National Market Industries 
b) consumption by the region's households 
c) private investment 
d) government needs 
Mitchell outlined-'his "Process" before a Presidential Com¬ 
mittee in this manner, 
"... prerequisites for a Model are: 
a) inventories of transport facilities, services, ve¬ 
hicles , 
b) movements of people, goods and vehicles. 
c) population, 
d) employment and use, 
e) economics and financing of developments in land and 
transport. 
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f) the various powers and responsibilities of central 
and local governments, 
g) best projections of population, employment and 
income."31 
Then followed construction of a dynamic metropolitan 
growth Model for relationship of components and influences on 
future distribution of jobs, population and land use. Ap¬ 
pended to this basic Model was a Traffic Model derived from a 
sub-system S-D generator which included mode selection. 
Creighton advises that an initial model as a core should 
include: 
a) population changes 
b) economic activities such as the production of 
goods and services, income and income distribution 
c) travel 
d) the construction and modification of the regional 
supply of housing and non-residential buildings 
e) migration of people within the housing supply 
f) movement of goods ^2 
g) water supply and waste disposal. 
Lowry's Model of the Metropolis incorporated three broad 
groupings of activities: 
a) a basic sector of Industrial and Administrative 
activities 
b) a Retail sector dependent on local population 
c) a household sector dependent upon the total 
number of jobs available 
The Model consisted of 9 equatiors and 3 linear inequalities 
33 
and no time dimension. 
Chapin suggests a typology of activity systems in which 
three broad groups emerge: firms, institutions, and households. 
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E. E. Lamp?ird urges that we will have to go to an eco¬ 
logical framework to be able to analyze the historical de- 
»l 
velopments of the systems of cities. Basic to such an ap¬ 
proach is the recognition that the transformation of human 
settlement patterns involves the emergence and generalization 
of novelty within the population concerned.... The ecological 
framework allows the analysis of community systems in terms 
of their position in the total ecosystem."^ 
While numbers of "Systems" have been hypothecated, few 
have developed in detail or even in relative magnitudes. The 
foregoing are representative of the prevailing requirements 
for a viable Urban or Regional System. Additional system con¬ 
ceptualization will be introduced in the following Chapters. 
System Components 
It is facile to talk about Systems and their Components, 
but in a specific instance such as the U/S System, of funda¬ 
mental concern is the definition of these Components. This 
section is directed at an analysis of Regional "componentry" 
as researched and developed by past and present Urban-Regional 
scholarship. 
When attempting to synthesize a multiport system possessing 
multiple inputs and outputs, a first requirement is to locate 
and identify the energy sources and sinks followed by isola¬ 
tion of the points of amplification and attenuation or conver- 
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sions between kinetic, potential energies and work. There¬ 
fore^ specific objective of the associated literature search 
is to up-date and develop a consensus regarding the primary 
components or variables influencing the U/S System. 
Creighton contends that the three keys to Transportation 
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Planning are Urban Growth,Traffic Flows and Choice of Modes. 
Weber's Regional Model consists of five Strata: Agri¬ 
culture, 1st Industrial,2nd Industrial, an Organizing Stratum 
(professionals and managers) and a Central Dependent Stratum 
tied to the Organizing Stratum. W. Isard adds Transportation 
Inputs to this Basic Locational Theory. 
Campbell finds the large forces that shape the nature of 
the urban policy to be: (1) the private market, (2) the metro¬ 
politan governing structure and (3) the political structure. 
Barnet believes interuban migration is the key to future pop- 
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ulation and employment growth of metropolitan regions. 
Wilbur Thompson is quoted as, "Tell me your industries and I 
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will tell your(immediate)future." Also he contends that 
"Poor people are drawn to rich communities." 
Chinitz contends that Man is a social animal - he desires 
privacy, but company more. Further, he observes that while 
Rails and Waterways are rigid, trucks, autos and highways pro¬ 
vided flexibility of routing and scheduling and thereby con¬ 
tributed significantly to the dispersion of population and 
industry. He cautions that Jetports and Piggyback transport 
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facilities are now tending to constrain this dispersion. 
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He also holds that the manufacturing and service mix is 
important; a growing mix leads to a growing city and suburb. 
Generally the older cities have less new industries and there¬ 
fore experience a slower growth, even decline. The West is 
growing faster than the East and the South, faster than the 
North. The Southwest is expanding much faster than the North¬ 
east.4^ 
The Quality of Life Component is not being overlooked. 
R. D. James states that the Economist Magazine of London is 
attempting to establish a measure of Life's Quality using 
some 15 Social Indicators including car ownership, divorce, 
economic growth and the ratios of TVs and telephones to people. 
The First National Bank of Minneapolis is using 10 components 
to give indication of the quality of life in the Twin Cities - 
among which are job opportunities, environment, housing, 
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health and income. Energy and Gasoline consumption have 
recently been added as critical components with consumption 
expected to increase 15 to 20% after imposition of environ¬ 
mental requirements in 1976.4^ 
E. M. Hoover points out, "Last and by no means least is 
the whole field of action involving improvement of the re- 
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gion's attractiveness as a place to work and live." In 
accordance with A. R. Weber, "When foreign immigrants ar¬ 
rived they filled available unskilled jobs. However, when 
the Negro after World War I came to the city, the number of 
28 
unskilled jobs had declined due to technology and the result 
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was unemployment. Wohl indicates that it is important to 
recognize the Integrated Transport Systems (including col¬ 
lection, line-haul and dispersion) are more attractive whether 
auto or bus and even more so in areas of dispersed residences 
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and workplaces. Also while Car Pools are the lowest cost 
mode of transportation, people nevertheless do not pool indi¬ 
cating the premium placed on flexibility, speed and schedule. 
Wohl hypothesizes that segregation in housing will influence 
both the travel modes and the needs of the non-white popula¬ 
tion. He expands on the transportation component as follows: 
"Among the more important constants, in spite of the frequent 
references to and the actual relative increase in reverse 
commuting and cross-hauling, is the continued importance of 
work-trips made between the Central Work-places and the less 
central or peripheral residential areas." 
Ovsens contends that the city has to be beautiful if it 
is to survive. Further he sees Zoning as exerting a pro¬ 
nounced influence on urban and regional growth; co-mingling 
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of Industry and residences would be of material aid to growth. 
He holds parking cost as the predominant cost for auto usage 
on work-trips. The traffic problem is viewed as varying by 
city - by size, type, age, location, history, topography, 
46 
wealth and function. 
29 
R. Freeman advances Mobility as the key process in under- 
4 7 
standing the growing city; e.g., persons, families, etc. 
Burgess assumes the sociologist's posture, "Urban ecology 
and demography are believed to be the primary forces in the 
City. The salient factors in the configuration of a city are: 
4 8 
Growth, Accessability, Site and Persistence." 
G. Stolnitz voices the need for solid information on in¬ 
puts and outputs in order to arrive at a workable assessment 
of alternative methods of enhancing the employment, income, 
and productivity of significant individual components within 
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the labor force. 
As implied earlier, an array of distinct components have 
been identified by the scholars of the Urban-Regional com¬ 
plex. However, in far too many instances, these Components 
or variables have not been interrelated and consequently, re¬ 
main as only useful grains of sands to be bonded into a 
functional, utilitarian whole. The following sections at¬ 
tempt to extract from the relatively voluminous literature, 
micro and macro theories, hypotheses and concepts generated 
by the students of Regional Analysis. 
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Concepts, Hypotheses, Theories 
The earlier portions of this Chapter have reviewed the 
composition of the perceptions of the students of Urban and 
Regional Analysis regarding the Systemic features as well as 
the Primary Components of a Regional process. This chapter 
now extends the search to identify, and of particular im¬ 
portance, the operational concepts, hypotheses and theories 
held by regional researchers to be of significant validity 
and influence in the Urban-Suburban Process. 
J. R.Meyer et al in their comprehensive study of the 
Urban Transportation Problem advance a number of concepts - 
many, as developed by others identified earlier in this 
44 
study. 
Transportaiton Mode choice is made by the individual 





and if public transit time could be made to equal over-all 
drive time, a significant portion of automobile drivers could 
44A 
be diverted to the use of transit systems. No correla¬ 
tion could be found between the availability of sound transit 
systems and the economic progress of the city. It is con¬ 
tended, in consort with other researchers, that the growth or 
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decline of the Central Business District (CBD) depends on 
its ability to expand its functions as a control and central 
office center. 
William L. Wheaton, Dean, University of California, 
stipulates that there are some functions that still belong 
in the cities - the managerial functions, the entertainment 
function, the finance functions, the government functions 
and, in some degree, the education functions. These are the 
pre-eminent central city functions and, fortunately for ci- 
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ties, are also growth areas. Thompson assigns importance 
to the size of the city as obtaining economies of Social 
Scale; while others, notably Barrett, detect diseconomies of 
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scale such as pollution, bureaucracy, congestion and safety. 
R. C. Wood depicts the political subsystem in these terms, 
"Public policy rarely seems to be the initiating force in 
the patterns of population settlement or economic growth - 
if anything, it tends to buttress the marketplace by con¬ 
scious design. So long as precedence dictates that regional 
institutions abet the economic forces already at work, public 
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programs and public policies are of little consequence." 
L. C. Fitch offers that theoretically Urban government should 
be able to increase productivity of private firms by providing 
them with better educated and healthier workers, better trans¬ 
portation, etc. ^ 
Chinitz theorizes that the forces pulling manufacturing 
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employment into metropolitan areas appear to be increasing 
rather than decreasing; however, higher metropolitan wages 
seem to be propelling some parts of the population the other 
way. Although technology and affluence may reverse the di¬ 
rection in toward the metro areas, it is believed that the 
centripetal forces will increase and movement toward the 
city continue. The manner in which the benefits and oppor¬ 
tunities are utilized and the challenges and difficulties 
met and overcome will play a large role in determining the 
quality of life in our country. He further relates that ci¬ 
ties have need for literate, skilled office workers; however, 
this type of person wants to live in the suburb. Also Core 
or slum-dwellers are poorly prepared for this work and as a 
result there is reverse commuting and excessive cross-hauling. 
What if anything is filling the Urban void occasioned by the 
departure of industrial and commercial services? Chinitz 
calls attention to another function of increasingly greater 
importance in the cities in the 20th century for which the 
inputs and outputs are even more heterogeneous and unstan¬ 
dardized and as a consequence, depend on rapid communication 
and face-to-face contact. These activities or industries 
are highly specialized areas of finance, business services 
and central office administration, exemplified by banks, law 
offices, advertising agencies, central administrative of¬ 
fices, consulting firms and government agencies. Wohl 
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expresses the causation of "Reverse Commuting" as (1) Multiple 
wage earning families, (2) minority groups with restricted 
housing opportunities and (3) high income families. In this 
vein, Wohl visualizes a bifurcation of the city as a result 
of the relative increase in importance of office and control 
functions with its increasing employment levels. In turn, 
these levels increase the demand for retail and allied ser- 
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vices who tend to employ the lower and low income workers. 
Wohl contends that workers do try to establish an op¬ 
timal trade-off between the cost of transportation and the 
cost of housing. With reference to transportation, he also 
concludes that the automobile will continue its mastery of 
the total time from origin to destination. 
Some believe that the strongest argument for increased 
growth of the Central Cities seems to be the strengthening 
of certain large cities at the expense of smaller cities. 
Technological progress has made greater centralization both 
possible and desirable in office and management control func¬ 
tions and, relatedly, general office work appears to be in¬ 
creasing relative to blue-collar work. Activities requiring 
"face-to-face" interaction will continue to remain and grow 
in the Central Cities. It is possible that these trends 
could lead to the existence of "Super-Cities", exemplified 
now by New York, San Francisco and Los Angeles. 
Owens contends that redevelopment will increase the in- 
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migration of the city which, in turn, contributes to new 
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strength or new problems. 
V. R. Fuchs stresses the importance of exogenous factors 
in shaping regional growth characteristics. Indeed a prime 
objective of Fuchs is to reject the hypothesis that location 
changes in manufacturing can be explained endogenously by 
shifts in the local market. He tends to see changes in manu¬ 
facturing locations much more a cause than an effect of pop- 
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ulation shifts. 
Borts and Stern offer that rising Export is necessary 
if fully employed regions are to attract outside labor. Ci¬ 
ties such as Boston, Newark, New York, Philadelphia and Bal¬ 
timore gained population from shrinking Industrial towns. 
Future regional growth rates will depend upon inter-regional 
migration and especially upon differences in taste regarding 
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place of residence. 
Legislation, State or Federal, can always modify the 
natural Process. There is a developing philosophy supported 
by Superior Court decision that industry must keep the jobs 
where the workers are or let the workers live where the jobs 
are. In a recent decision in Mt. Laurel, New Jersey, the 
judge ordered the town to produce a plan providing adequate 
housing for every person of low or moderate income who works 
or lives in the town or who can be expected to live there if 
further industrial development took place. Many areas by 
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means of zoning and the economics of housing are able to pro¬ 
hibit in-migration of the poor and laboring classes while at 
the same time soliciting their industries. 
Fortune Magazine reports that the dwindling enthusiasm 
for attracting industries and offices to the suburbs may dis¬ 
appear if the present system of financing education is over¬ 
turned. Such an action would (1) end better schools as a 
principal attraction to the suburbs and (2) erase the tax ad¬ 
vantage of attracting new industries while leaving the problems 
in the city. 
Many towns are returning Federal funds for the low cost 
housing in order to avoid the in-migration of the poor and 
low income groups. Under the pressure of the Federal Affirma¬ 
tive Action program requiring the hiring of the disadvantaged, 
it is believed that the rush to the suburbs by industry is 
slowing down, primarily due to a lack of housing for their 
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employees. 
Vernon contributes the observation that retail trade and 
consumer services grow in size and location with population 
and its location and its income. In addition, the residences 
of the poor are confined to the Center Core (CC), but jobs 
are diffused and therefore heavy "Reverse Commuting" is en¬ 
tailed by the poor. He contends that the largest single force 
leading to redistribution of the population is the changing 
location of jobs. Because of the freedom of most manufacturers 
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and wholesaling plants to move independently of the work 
force, it can be expected that residences will tend to follow 
jobs. He further finds that Elite office jobs and some office 
work are holding up in the Core and actually increasing. Wage 
differentials are disappearing and if one wants low wages, he 
will have to go to the South. Vernon observes that the main 
service now provided by the Central Cities is Communication. 
He finds Zoning and Rezoning a very real restriction to the 
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natural movement of stocks. 
His study of New York City shows that growing employment 
industries have moved out of the city faster than stable or 
declining firms and industries with large plants also tend to 
move out earlier. Small firms move more slowly for they are 
dependent upon other small companies for external economies. 
Vernon's Model of the Regional Process utilitizes the 
components of Jobs, Homes, Transportation and their inter¬ 
actions. He sees Transportation as the limiting growth con¬ 
straint for the CBD because non-residential uses keep nibbling 
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at the edge of the residential neighborhood. 
Hoover sees the dispersion of communication-oriented 
industries occurring slowly and subtly by separation of 
functions within the firm as exemplified by: (1) separation 
of selling from manufacturing and (2) separation of individual 
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activities from the structure of the firm. 
McLoughlin referring to the Economic Base Method of 
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Forecasting (for a local economy) postulates that the growth 
in an area's economy comes from expansion of the economic 
base which produces for export beyond the boundaries of the 
local area and this increases its wealth and ability to pay 
for imports. The remaining activities which do not produce 
for export, but which exist to satisfy local needs are re¬ 
ferred to as the services or 'non-basic' activities. He fur¬ 
ther concludes that if the income, occupational and educational 
attainment of the heads of the household are known, then much 
of that household's behavior (journey to work, recreational 
pursuits, shopping patterns, etc.) can be estimated within 
reasonable limits of probability. 
McLoughlin summarizes considerable conceptual explora¬ 
tion as follows: 
"The advance through cultivation and stock¬ 
rearing to civilization was associated with and 
made possible by two linked developments: 
(1) Emergence of the division of labor or 
specialization 
(2) Physical space was differentiated by 
man to accommodate these specialized 
activities and communications. 
Today society is marked by: 
(1) Complexity of Roles 
(2) A wide variety of special habits 
(3) Evolution of a rich variety of communications. 
We need to interconnect effectively the locations of 
these diffused activities.64 
In relation to the broad scope of this Chapter, we have 
covered the number of ways and points from which conceptuali- 
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zation may be developed in a necessarily limited manner. How 
ever, it is believed that the pertinent, practical and opera¬ 
tional hypotheses prevalent in the field have been identified 
It is these hypotheses with appropriate extensions that pro¬ 
vide the basis for the construction of the Urban-Suburban 
Interaction Decision Model. 
Empirical Data for the 
City of Hartford and the Hartford SMSA 
An awareness has developed, primarily as a result of 
earlier work by Regional analysts that mere impressions of 
trends are inadequate for significant social decisions. Con¬ 
sequently, an abundance of current data is available for the 
Hartford Standard Metropolitan Statistical Area by means of 
the 1970 Federal Census. It is apparent that the content of 
the 1970 Census has been expanded considerably over that of 
1960. The areas of expansion are obviously those elements 
identified by sociologists and regional planners. 
Presented in the following tables are those parameters 
extracted from the 1970 Census and employed in the Urban- 
Suburban Interaction Model. 
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Distribution of Hartford 
Labor Force and 
Total Population (1970) 
Place Urban Suburban 
Category of Work (City) (SMSA EXCL. CITY) 
Skilled-Mfr. City 6,547 2,600 
Sub 553 23,400 
Labor-Mfr. City 15,309 9,075 
Sub 1,291 51,425 
Unemployed-Mfg. 1,000 5,200 
Mfr. Sub-Total 24,700 91,700 
Skilled-Service City 12,966 3,940 
Sub 1,009 35,460 
Labor-Service City 27,930 13,782 
Sub 2,370 78,096 
Unemployed-Service 1,950 7,890 
Service Sub-Total 46,225 139,168 
Workforce Total 70,925 230,868 
Population Total 158,017 505,975 
Table No 1 
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Hartford Area Housing 
. (Units ) 










Table No. 2 

































*Unuseable, Agricultural, etc. 
Table No. 3 
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Hartford Area 
Industrial Sector Parameters 









339 34 385 






696 35 3615 
11000 55 5634 
5.19 
0.502 
^Migrated or have left the area 
Table No. 4 
Hartford Area 
Average Assessed Values ($/Unit) 
Migrated 
Mfr.Pit. Mfr. Pit. Serv. Bldg. 
Migrated 
Serv. Big. 
Urb. 450000 0 100000 0 
Sub. 500000 0 80000 0 
Table No. 5 
Hartford Area 
Jobs Per Industrial Unit 
Total 
Employees 


























Housing - Acres Per Unit 
No. of Acres Acres/ 
Units Occupied Unit 
Urban 
Skilled 11870 1890 .160 
Labor 46625 2612 .056 
Sub-Total 58495 4502 .0775 
Suburban 
skilled 46412 34800 .750 
Labor 108295 28965 .267 
Sub-Total 154707 63765 .414 
Table No. 7 
Hartford Area 
Housing-Assessed Value Per Unit 
Housing Assessed Value ($/Unit) 
Skilled Labor 
Urban 17000 6000 
Suburban 20000 8000 
Table No. 8 
Hartford Area 
Housing Population Densities 
Persons Per Housing Unit 








Suburban 2.8 3.3 3.2 





Family Size Parameters 
Skilled Labor 
Mfr. Serv. Mfr. Serv. Avg 





2.2 2.5 2.5 2.3 
Table No. 10 
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Hartford Area 
Taxes Required Per Resident 
Family 
Class 
Taxes Required Per Capita 
By Family Class ($/scap) 
Urban Suburban 
Skilled 300 250 
Labor 475 400 
Unemployed 600 550 
Table No. 11 
Hartford Area Job Parameters 
Jobs By Class and Type of Activity 
Urban 
Mfr. Serv. Mfr 
Skilled 20 5 41 
Labor 50 15 83 
Avg. Total 70 20 124 
Suburban 
Serv, 
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CHAPTER V 
SUMMARY OF CURRENT CONCEFTS 
AND TRENDS 
The first observation that is to be made is that only a 
fev comprehensive programs have been undertaken to assimilate 
in-depth data regarding the significant static and dynamic 
attributes of the major cities and their environs. The ap¬ 
parent reason for the lack of embracing urban analysis is its 
extremely high cost. As noted, the classical studies are 
those in the latter * 50s and early '60s completed for the 
cities of Chicago, Pittsburgh and New York. Passage of time 
since the completion of these studies has eroded the absolute 
utility of this extensive data. The trends detected up to the 
point of completion probably comprise the must illuminating 
and painstakingly documented sets of data in the analysis of 
regions. For the most part, available analyses are fre¬ 
quently derived from data collected by others for other pur¬ 
poses. As a result, the conclusions reached are frequently 
lacking in continuity, relatedness and completeness, even 
when exploring restricted regional aspects as transportation, 
housing cr employment. 
Notwithstanding these data deficiencies and the writer's 
wistful desires, a number of conclusions can be derived from 
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the foregoing review of literature. 
1) the process is dynamic with both short and long 
time delays; 
2) many of the interactions are non-linear; 
3) the Process is complex; 
4) values, customs and perceptions are deeply involved 
and these change, at least, over generations; 
5) the Urban-Suburban system exists as a sub-system 
within a larger and influencing system; 
6) increasing spatial mobility and instant communi¬ 
cation channels have greatly reduced system inertia 
which, in turn, has led to shortened response times 
and considerably wider reaction excursions; 
7) while many might object, in part, tabulated below 
are those system elements considered to be the 
















8) A number of primary system interactions have also 
been distinguished: 
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Industry and Jobs 
Jobs and Housing and Transportation 
Human Values and Space 
Transportation and Time 
Property and Taxes 
Income and Housing Location 
Income and Land-Use and Transportation 
Taxes and Welfare 
Population and Commercial Activity 
Income and Mobility 
Communication and Centralized Administration 
Of necessity, the more operational theorists (Lowry, 
Isard, Weber, et al) are inclined to focus upon a sharply 
limited selection of factors as primal or independent and 
hold all other variables as simple and "dependent", or seek 
the protection of ceteris paribus. The majority of contri¬ 
butors have concerned themselves with penetrating analyses 
of severely restricted sub-systems constrained to a single 
location and a single time - or as Hamilton terms it, "a one 
shot study". 
While desiring a much greater body of detailed data for 
a greater mix of regions with continuity and consistency 
over time, the U/S Model submitted here has unbiasedly at¬ 
tempted to represent an integration of the prevalent and gen 
erally accepted macro and micro theories and concepts be¬ 
lieved to be pertaining on today's regional scene. 
CHAPTER VI 
THE URBAN-SUBURBAN INTERACTION 
POLICY DECISION MODEL 
The Region 
Selection of a specific region for Model construction 
and adaptation was made to reduce the scope cf the study and 
to limit the Model size to only those characteristics (var¬ 
iables) of significance within the region. 
The region selected is known in the Federal Census as 
the Hartford Standard Metropolitan Statistical Area. The 
area comprises the City of Hartford (population 158,000) 
and an assemblage of 25 towns ranging in population from 
Andover with 1700 to West Hartford with a population of 
62,000, and a total population of 505,000. 
For purposes of this study the 25 towns are subsumed 
in a category identified as the "Suburb" and the City of 
Hartford is denoted as the Urban component. The Transporta¬ 
tion net is relatively simple comprising major highways North- 
South and East-West supported generally by secondary roads. 
The public transit system utilizes only buses. 
Most of the major industry is in the Suburbs while con¬ 
siderable office activity is in the city. 
The City is experiencing its share of typical urban 
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problems - slums, high taxes, riots, deterioration and fal¬ 
tering attempts at renewal. The suburbs tend to be exclu¬ 
sionary. Commuting and pollution difficulties are increasing. 
The Region constitutes a manageable Modeling undertaking 
and offers an opportunity for practical application. 
The Basic Structure 
As demonstrated in the Summary of Literature Search, cer¬ 
tain specific variables appear consistently in the theories, 
hypotheses and concepts of urban and regional experts. But 
for the most part, these concepts operationalize only the 
smaller sub-systems within the U/S complex. For example,while 
transportation affects Housing spatial locations, it also in¬ 
fluences Jobs both inside and outside the city. Higher in¬ 
come employees can influence the location of commerce and, 
therefore, residences. 
Missing is the concerted effort to interrelate these 
forces and to reasonably quantify their operations. Of prin¬ 
cipal importance is the manner in which the process variables 
simultaneously interact within both the urban and suburban 
sub-systems and between sub-systems. 
As a result of these process essentialities, the basic 
U/S Model has been constructed on the existence of two sub¬ 
stantially identical sub-systems — an Urban sub-system and a 
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Suburban sub-system. Physically, the two spatial entities 
are conceptually linked by a simple N-S:E-W highway system. 
Figure 1 displays the major system variables and their sub¬ 
divisions as follows: 
Housing High and medium income 
Industry Manufacturing 












Open Space Land specifically set aside 







Quality of Life A Measure of the Environment 
Communication. "Communication" is employed in reference 
to the model in its broadest sense. Information relative to 
the states of these variables is transmitted modulated, am- 
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plified, combined, delayed, evaluated and finally absorbed by 
the several sociological strata of the population within and 
outside of the System. Impression, beliefs, cognitions and 
values held by these strata when applied to the generated 
information result in changes in population behavior along 
certain patterns which comprise the basis for many of the con¬ 
cepts held by students of the regional field and as developed 
in Chapters IV and V. 
Within the U/S Model, information regarding the perti¬ 
nent variable States is conveyed (mathematically)to the deci¬ 
sion points where it is conditioned, related to or weighted 
along with other information and the resulting behavioral 
forces imposed upon the designated variable States to alter 
these states in the direction preferred by the population. 
Within the Model, by its programming, the currently per¬ 
ceived State of each primary cognitive variable is simul¬ 
taneously directed to those decision points which are in¬ 
fluenced or motivated by this variable. 
Model Details 
The mathematical mechanism necessary to accomplish the 
implementation of the above feedback and feedforward within 
the system is relatively direct and has been employed for 
some 30 years in the electronics field under such captions 
as "feedback" and "servo" systems. Simulation of these hard¬ 
ware systems usually has been studied using analog computers. 
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Professor Jay W. Forrester has developed and refined a 
language entitled "DYNAMO" that permits a digital computer 
to emulate an analog computer - thereby obtaining the pro¬ 
gramming ease and flexibility of digital computers along with 
the "servo" characteristics of the more cumbersome analog com¬ 
puting machine. 
Dynamo/Fordyn. As DYNAMO is written for IBM machines, 
the author found it necessary to employ FORDYN as developed 
(but not maintained) by Professor Robert W. Lewellyn. This 
language utilizes Fortran IV and is applicable to all com¬ 
puters possessing a Fortran compiler. However, there is little 
comparison between the two languages as regards power and ef¬ 
ficiency. The latest version, DYNAMO II, contains powerful sub¬ 
routines which are extremely desirable in the Model creation 
stage facilitating debugging, error detection, variable list¬ 
ing, automatic statement sequencing, extensive diagnostics 
and mathematical and branching tracing. These "housekeeping" 
routines are of major value to the analyst confronted by a 
complex system, as represented by the Urban-Suburban Policy 
Decision Model. 
The basic or smallest element in the DYNAMO Systems 
Programming concept is depicted in Fig. 2. L represents a 
Level or Value of a primary system variable, e.g.. Number of 
Jobs or Number of Housing Units. R^ reflects, at some point 
in time, the Rate at which L is increasing, e.g., the Number 
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of New Jobs per Week. R2 denotes the Rate at which L is 
decreasing. Thus in a unit time, L changes by an amount 
equal to R^-R2. L then represents an integration of R 
over time and thereby emulates the salient characteristics 
of an Analog Computer - integration and differentiation - 
rates and accumulations. In the absence of any transient 
change condition within the System, R^ and R2 will stabilize 
at a "normal" rate and L will remain at a steady level. 
The last major programming element is represented by 
the M circles. These junctures in the System's 'Flow Chart 
reflect data collection and decision points for the several 
sources of information in the System that influence the par¬ 
ticular Rate; e.g., the ratio of Jobs to Available Labor. 
This information is mathematically conditioned in accordance 
with the observed decision process at that point and then 
applied to the Rate, R^. Similarly the Output Rate, R2 , is 
incremented upward or downward by other States within the 
Model. The difference between R^ and R2 is integrated over 
the duration of one simulated cycle, and the Level in¬ 
creased or decreased by this amount. Information concerning 
the new variable state is once again ralayed to the appli¬ 




A fundamental and unique attribute of the U/S Model is 
its use of interconnections between the two regions or 
"crosslinks". The Model utilizes three types of links. 
1) Labor sub-systems which permit, depending upon 
prevailing economic and behavioral conditions, 
urban residents to hold jobs in the suburbs and 
vice-versa. 
2) Dependent upon perceived System States, both 
Urban and Suburban Industrial Plants and Service 
Firms are permitted to leave or migrate from 
either area to the other - the same is also true 
for the selected labor classifications. 
3) As it is hypothesized that the individual resi¬ 
dent is normally desirous of improving his lot 
in accordance with his perceptions, a series of 
"competitive" ratios are maintained in the Model 
and employed as motivating forces. Some of these 
ratios are: 
Variable Code Variable Description 
XTIV Ratio of the Urban Transportation 
Index to that of the Suburb 
XTRV Ratio of the Urban Property tax 
to that of the Suburb 
XQUIV Ratio of the Urban Life Quality 
to that of the Suburb 
XMJTLI Ratio of Urban Manufacturing Jobs 
to Labor to that of the Suburb. 
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Other Links are similarly utilized as detailed in the System 
Flow Charts included in Appendix B. 
System Stability 
The micro characteristics of the U/S System have not 
been established, nor even attempted. As emphasized in the 
Introduction and elsewhere, considerable time has been ex¬ 
pended by researchers on the collection of finely detailed 
empirical data and upon its constrainted interpretation. Un¬ 
fortunately, at this level of analysis, the tendency, and 
perhaps necessity, is to focus upon an extremely constrained 
explanation of one or two primary system variables without 
operationalizing or dimensioning and with little reference to 
the host of likely interactions. The utility of these valu¬ 
able but constrained interpretations is of limited value for 
decision-making as encountered in the Real World. 
In this inquiry, the impact and influences of the System 
Variables not only continuously interact in accordance with 
representative Urban Theory, but are also quantified and re¬ 
lated in, importantly, a non-linear framework. While there 
can be considerable question regarding the accuracy of the 
quantification, the following three points are made: 
1) The quantification is explicit and readily 
available and apparent to the user of the 
Model* 
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2) The Decision-Maker must possess a similar 
quantification schema, explicit or implicit, 
in order to assess the possible outcomes of 
his decisions. 
3) The Model permits convenient substitution of 
the quantification scales of the decision¬ 
making individual, group or body. 
The importance of non-linearity has been developed by 
both N. Wiener and R. Ashby. For while linear mathematics 
is elegant in its precision and rigor, the spectrum over 
which the Real World ranges behaviorly, economically and 
physically, more often reveals extensive non-linearities. The 
U/S Model is not constrained to the use of linear relation¬ 
ships . 
As with any physical system, unless it is conceived 
properly, correctly designed and calibrated, the U/S System 
can display destructive oscillatory behavior or can stabilize 
at a point where the System Variable magnitudes bear little 
resemblance or confirmation with those of the Region. 
The initial versions of the U/S Model while not prone to 
excessive oscillation, did force some of its basic components 
to levels or magnitudes divergent from those witnessed in the 
Region under examination. Most often these excursions revealed 
errors in logic, but, at times, were traceable to the scales 
of evaluation. 
Initial values for the Primary System Variables such as 
Housing Units, Land Use, Land Areas, Skilled Labor, Working 
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Labor, etcetera were obtained for both the City of Hart¬ 
ford and the Hartford Standard Metropolitan Statistical 
Area (SMSA). These values were introduced into the U/S 
Model as initial conditions. The Model was operated or 
simulated over periods of 200 to 300 years (each year being 
a cycle of simulation) and the final or stabilized values 
compared to the initial conditions. The aim at this point 
was to have the U/S Model stabilize at Primary Variable 
levels comparable to the now existing Hartford Area levels 
while at the same time incorporating some of the presently 
evidenced movement in the Region. After iterative examina¬ 
tion of decision points, information, modulation and system 
time constants, reasonable agreement was achieved between 
the Model's stability point and the comparable Variable States 
prevailing in the Hartford SMSA. 
During these debugging and exploratory runs of the 
Model, it was found, as with complex systems,that the Model 
is quite sensitive to change in some parameters and less for 
others. The meaning, the parameters and the degree of sen¬ 
sitivity is a suitable area for further research. 
In accordance with conventional practice, the final 
model was operated over a simulated period of 225 years to 
obtain a reasonable reflection of the Model in its "Stable" 
or "Steady State" condition. At this point, the Steady 
State values for some 205 initializing variables were computer 
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punched, converted into statements and substituted in the 
Initial Value Section of the Model replacing the earlier 
version employing 1970 Hartford Area data. Thus within the 
prevailing constraints, the Model's Stable point and the 
Hartford Area statistics including a reflection of its cur¬ 
rent movement were placed in reasonable consonance. 
The resulting Model Program including subroutines is 
contained in Appendix C. 
Figure 1 outlined the overall composition of the U/S 
Model indicating the Primary Variables used and some of the 
classical Interactions. The complexity of the Model's inter¬ 
actions does not lend itself readily to discussion. The reader 
is referred to Appendix B which contains the complete Flow 
Diagrams for The Urban-Suburban Interaction Policy Decision 
Model. The graphical coding in Flow Charts is as follows: 
A Primary Variable or Level 
An Intervening Variable 
dependent upon the Levels 
c 
cr 
A Variable that has been 
determined (calculated) 
elsewhere in the System or 
a Constant 
Tracks the Flow of Information 
within the Model 
64 
The Flow Charts identify in detail the information and its 
composition used at each decision point throughout the 
System. The Circles contain a brief description of the var¬ 
iable and also the Computer Code employed. A Computer Code 
name enclosed in parenthesis indicates a "non-linear" rela¬ 
tionship pertains between the incoming information and the 
outgoing effect. 
To confirm the stability and, therefore, the inherent 
logic of the Model's behavior, 180 key system variables out 
of approximately 800 were plotted at 5 year intervals over a 
225 year time period. The system did not "blow-up" and did 
reach and display a very clear condition of stability. Some 
of these Plots, identified as to Run Number and Experiment 
Number, are included in Appendix E. To further facilitate 
analysis of the Model, the values of approximately 560 in¬ 
tervening system variables were printed out at specified points 
in time and monitored for programming accuracy and behavior. 
CHAPTER VII 
SIMULATION OF POLICY DECISION IMPACTS 
The critical test of any model whether it be physical, 
behavioral, psychological, sociological, theoretical or 
philosophical is its utility to the user, the decision-maker. 
To this end, a series of Policies were composed - some re¬ 
flecting Past Policies; others. Current Policies; finally, 
some reflecting evolving policies. The purpose in including 
past and present Policies is to facilitate the evaluation of 
the predictions of the U/S Model submitted here. Providing 
suitable confidence is developed, then we are in a reasonable 
position to invoke the use of the model in the examination of 
Decisions yet to be made. 
To enable a thorough policy impact analysis, a list of 
78 model variables (States) were uniformly monitored through¬ 
out the Policy Evaluations (Experiments). Fig. 3 presents 
the Variables used in the Impact Analyses. 
End States Under Past Public Policies 
Of the lengthy array of past public policy decisions, 
two strategies or approaches were elected. The first con¬ 
sists of improving the Urban labor housing stock by an ac¬ 
celerated program of removal of obsolete housing (CSLUDP) 
and conversion of premium housing for labor use (CLCLHP). 
Intense programs of 1000 units per year were adopted. 
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DESCRIPTION OF PRIMARY VARIABLES 









































Industrial Plants - Migrated 
Service Firms 
Service Firms - Migrated 
Skill or Premium Housing 
Housing - Labor 
Total Unemployment 
Skilled Labor - Mfr. 
Skilled Labor-Mfr-Working in Sub 
Labor-Mfr. 
Labor-Mfr-Working in Sub 
Labor-Mfr-Unemployed 
Skilled Labor-Service 





Life Quality Index 
Property Tax Ratio 




Per Capita Tax Ratio 
Street and Parking Area 
Open Space Area 
Mfr Land Fraction Occupied 
Service Land Fraction Occupied 
Residents Using Buses (work-trips) 
Auto Trip Time (work-trip) 
Peak Commuter Traffic (work-trip) 
Peak Highway Loading Index 
Residents Using Auto Pools (work-trip) 
Residents Using Autos (work-trip) 
Usable Land Fraction Occupied 
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Industrial Plants - Migrated 
Service Firms 
Service Firms - Migrated 
Housing - Skilled (Premium) 
Housing - Labor 
Skilled Labor - Mfr. 
Skilled Labor - Mfr. - Working in City 
Labor - Mfr. 
Labor - Mfr-Working in City 
Labor - Mfr-Unemployed 
Skilled Labor - Service 
Skilled Labor - Service - Working in City 
Labor - Service 
Labor - Service - Working in City 
Labor - Service - Unemployed 
Transportation Index 
Life Quality Index 
Property Tax Ratio 
Total Population 
Total Employment 
Total Labor Population 
Total Jobs 
Per Capita Tax Ratio 
Residents Using Buses (work-trip) 
Auto Work-Trip Time 
Peak Commuter Traffic 
Peak Highway Loading Index 
Residents Using Buses (work-trip) 
Residents Using Auto Pools (work-trip) 
Total Autos in the Suburbs 
Auto Density 
Street and Parking Space 
Open Space Area 
Mfr Land Fraction Occupied 
Service Land Fraction Occupied 
Residents Using Autos (work-trip) 
Fig. 3 
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The primary effects of this Policy at System stabiliza¬ 
tion were (detail results are tabulated in Appendix D, Run 
No, 31, Experiment No. 1): 
Variable Variable Name & Percent 
Code Description Change 
UIPL Urban Industrial Plants + 111 
USMIPL Urban Industrial Migration + 25 
CSKLHL Urban Skilled Labor Housing — 
CLAHGL Urban Labor Housing — 
VEMPLV Suburban Employment Level + 3 
STOTJV Suburban Total Jobs + 34 
The effects of this intensive program on the Model were 
abortive -- there was a cessation of premium (skilled) housing 
construction. With a fixed stock for conversion and continued 
removal of aging and obsolescent housing, the policy eventually 
exhausted housing, diminished the labor supply and returned 
the city to its earliest stages of growth. 
The Suburbs reacted with increased Industry and Jobs and 
a decrease in Unemployment. 
In retrospect, it would have been more to the point to 
have examined a policy of additive Low-Cost Housing in lieu 
of a "converstion" program. The experiment is nevertheless re¬ 
tained in the study to demonstrate that ill-conceived policies 
can generate unexpected and unwanted results. 
The Second historical Policy tested on the Model consisted 
of a specially assessed Urban tax to support a program of 
General Welfare Purposes. The principal effects of this Policy 
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when the System stabilized are tabulated below. The detail 
results for the range of principal variables is in Appendix D 
as Run Number 31, Experiment Number 2. 
Variable Name & Percent 
Variable Code Description Chang 
USMIPL 
URBAN 
Industrial Migration + 52 
CUEMPL Unemployment — 34 
USLUEL Unemployed Service Labor — 42 
UTIV Transportation Index — 37 
USLWSL Service Skilled Labor 
Working in the Suburbs + 32 
CAUTRT Auto Trip Time to Suburbs + 84 
USPVPH Peak Vehicles per hour to 
Suburbs +200 
UTOTJV Total Jobs + 9 
SIPL 
SUBURBS 
Industrial Plants + 22 
Labor Housing — 22 
SMLWU Mfr Labor Working in the City + 25 
STOTJV Total Jobs + 16 
XTIV Ratio of Urban/Suburban 
Transportation Index 35 
Conclusion. The tax tended to drive industry to the 
suburbs, creating jobs which were met in part by an increase 
in "Reverse Commuting" from the City to the Suburbs. The 
Policy also led to a reduction in urban premium housing con¬ 
struction restricting entry of skilled labor. These results 
agree, in degree, with the general consensus that increased 
taxes tend to attract the unemployed and poor, thereby in¬ 
creasing the available labor supply, but also tends to cause 
industrial migration to the Suburbs. Restricted mobility of 
the unemployed results in Jobs being filled by the people 
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already in the Suburbs. With desirable conditions prevailing, 
available jobs in the Suburbs will increase the attraction of 
Urban labor. However, suburban residents will prefer to ac¬ 
cept employment in the Suburbs rather than in the city. The 
Urban Transportation Index (time and money) has declined as a 
direct consequence of sharply increased traffic into the 
suburbs and return. 
End States Under Current Policies 
The second stage of Model testing and evaluation under¬ 
took comparison of predictions regarding policies currently 
being pursued in the Hartford area. In order to achieve an 
improved City, a present Strategy comprises aggressive soli¬ 
citing of both Manufacturing (UNPCPR) and Service (USBPRO) 
firms. In addition, to attract the consumer, a program of 
expanded parking facilities is being advanced (UPKAPR). The 
significant impacts of this Policy are presented below with 
the detail Variable results shown in Appendix D, Run No. 30, 










Industrial Plants + 189 
USBL Service Firms + 15 
CLAHGL Labor Housing + 16 
CUEMPL Unemployment — 34 
USSLWS Service Labor Working in the Suburb + 43 
UTIV Transportation Index to Sub — 42 
UTOEMP Total Employment + 29 
UTXRPC Tax per capita + 35 
CPSTAL Street and Parking Space + 36 
UJHUA Workers Using Autos to Sub (Work-trips) + 365 
UTPOPV Total Population + 21 
UQIV Quality of Life Index + 6 
SIPL 
SUBURBS 
Industrial Plants + 92 
SBSKHL Premium Housing + 48 
SQIV Quality of Life Index - 11 
STPCPV Total Population + 17 
VJUUB Residents Using Buses to the City + 25 
SPVHPH Peak Commuter Vehicles per Hr. + 22 
VJHUPA Residents Using Autos to the City + 21 
VEMPLV Total Employment + 17 
STXRPC Tax per capita + 10 
Conclusions. Attracting of manufacturing firms proved more 
effective and lasting whereas service firms were lost to the 
Suburbs and elsewhere at about their acquisition rate. City 
unemployment declined and Residents working in the Suburbs in¬ 
creased. It is apparent that the Suburbs participated in the 
improvement with several of their sectors showing moderate im¬ 
provement. When confronted with intensive land usage, many 
Urban firms and also people, search for and move to more "ac¬ 
ceptable" areas. Traffic between the regions increased sharply. 
The City's parking and street area was increased by 36% under 
the Policy. 
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On balance, it appears that such a Policy will prove 
reasonably beneficial if the increase in per capita taxes 
can be absorbed and the increased traffic accommodated. The 
Firm acquisition rate of 2% per year that was assumed under 
this policy is probably somewhat optimistic based upon re¬ 
sults achieved to date. It is believed the Model predictions 
are in reasonable accord with the expectations of a number of 
regional theoriests. The Interactions with the Suburbs are 
seldomly examined. 
A second Area Policy of currency is the adjustment of 
existing tax rates and the imposition of new taxes. In the 
Hartford Area, most tax revenue is obtained from Property and 
Sales Taxes (among the highest in the Nation). With taxes at 
these levels, the concern is that such levels are keeping In¬ 
dustry, Commerce and Consumers away from the Hartford Region. 
To continue our test of the predictive capabilities of 
the Present Model by effecting a comparison with the prevail¬ 
ing consensus, the following Policy was imposed upon the Model: 
(1) Increasing the Sales Tax received per person 
in both the City and the Suburbs (URSTLC,VSXLPP) 
(2) Introducing the much discussed Income Tax 
on each employed person, in both City and 
Suburb (UINXEW,SINXEP). 
Because the requirement for Tax Revenues are determined by 
a variety of demands, this Policy results in shifting part of 
the tax burden from Property tP the Worker and the Consumer. 
Again the principal impacts of this Policy are enumerated 
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below while the detail impact on the critical Model Variables 
may be found in Appendix D, Run No. 31, Experiment No. 3. 
Variable 
Name 






Industrial Plants + 199 
USBL Service Firms — 6 
CLAHGL Labor Housing + 17 
CUEMPL Unemployment — 46 
UTIV Transportationlndex — 45 
UTPOPV Total Population + 18 
UTOEMP Total Employment + 28 
UTOTJV Total Jobs + 13 
UTXRPC Tax per Capita + 47 
USPVPH Peak Commuter Traffic + 350 
UJHUA Residents Using Autos (Work-trips) + 41 
DQIV Quality of Life Index + 10 
SIPL 
SUBURBS 
Industrial Plants + 112 
SSSKL Skilled Service Labor — 32 
VBLAHL Labor Housing — 25 
SSBL Service Firms — 5 
STPOPV Total Population + 6 
VEMPLV Total Employment + 12 
STOTJ Total Jobs + 75 
STXRPC Tax Per Capita + 23 
VJHUUB Residents Using Buses — 25 
SPVHPH Peak Commuter Traffic + 22 
SJHUAP Residents Using Auto Pools + 21 
VJHUPA Residents Using Autos + 22 
STIV Transportation Index — 2 
SQUIV Quality of Life Index — 1 
Conclusions. As a totality, the Model implies that such 
a Policy if initiated uniformly at the State level would bene¬ 
fit both regions, but in different ways with an assortment of 
negative notes in accompaniment. Both areas respond industrial¬ 
ly. The City moves moderately forward in most sectors assisted 
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by increased employment outside of the City. Traffic condi¬ 
tions become less pleasant for the Residents, but most painful 
in the 47% increase in personal taxes. The Suburbs encounter 
a much different problem when the Skilled Service Labor (mana¬ 
gerial and professional) arrival rate declines in the face of 
unattractive personal taxes. Lacking a market. Premium housing 
declines and this is eventually a source for Labor Housing. 
The Suburbs find a windfall in the Total Number of Jobs created 
in the Region. 
Considering the Tax Trends now prevailing in the Nation 
and the general experience where a version of this Policy has 
been legislated, it is believed that the Model appears to be 
reasonably in keeping with the behavior and expectations within 
the Region. 
End-States Under Future Policies 
One of the earliest and strongly motivating reasons for 
constructing an Urban-Suburban Interaction Policy Model was 
to explore ways in which the Regional Decision Process can be 
made more effective and by which better Policies can be de¬ 
veloped in an area of extreme complexity and need. Toward 
an initial fulfillment of this objective, the last Policy Set 
imposed upon the Model is representative of the existing Urban- 
Suburban Conflict - which some term "Warfare". The set of 
inter-regional decisions encompass the following sub-sets: 
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1) The Suburb attempts to restrict the 
entry of poor and low-income people 
by reducing or rezoning the amount 
of land available for redevelopment 
(SCUZLC). 
2) The City counters by mandating and 
committing more land to "Open Space" 
uses to enhance its attractiveness 
(COLFN). 
3) The Suburban areas counter with in¬ 
creased Parking Space and Access 
roads (SPSTAP). 
The question is, of course, Who Benefits? How? 
How Much? 
and 
The impact on those regional moves and counter-moves 
on the U/S Model was, in summary, as follows (Detail Data 
may be found in Appendix D, Run No. 31, Experiment No. 4): 
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Variable Variable Name & Percent 
Code _Description_ Change 
URBAN 
UIPL Industrial Plants + 18 
USBL Service Firms - 5 
CUEMPL Unemployment - 36 
UTIV Transportation Index - 37 
UQIV Quality of Life Index - 23 
UTPOPV Total Population - 1 
UTOEMP Total Employment + 3 
UTOTJV Total Jobs + 10 
UTXRPC Tax per capita + 5 
USOPV Open Space + 50 
USPVPH Peak Commuter Traffic +238 
UJHUA Residents Using Autos + 279 
SUBURBS 
SIPL Industrial Plants + 17 
SSBL Service Firms - 8 
VBLAHL Labor Housing - 26 
SSSKL Skilled Service Labor - 24 
STIV Transportation Index - 2 
STPOPV Total Population - 5 
STOTJ Total Jobs + 9 
STXRPC Tax per capita - 15 
SAUTRT Auto Trip Time + 2 
SPVHPH Peak Commuter Traffic + 3 
SCRDNS Car Density - 39 
SPSTAL Street & Parking Space + 57 
SOSPV Open Space - 7 
VJHUPA Residents Using Autos (Work-trips) + 3 
Conclusion. In the light of previously tested Policies, 
this particular set of decisions, which is progressively re¬ 
ceiving more attention and support throughout the nation's 
regions, appears to be the least effectual for either party 
to the conflict. Perhaps, the single most dramatic change is 
to cause more urban labor to seek work in the suburbs and 
there to develop a shortage of housing traceable to the reduction 
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in available land. Quite in keeping with this conclusion, the 
achievement of the Urban-Suburban "in-fighting" Policies have 
certainly been less than effective. Within a reasonable mea¬ 
sure, it would appear that the Model is applicable. 
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Summary of Experiments 
As developed in Chapter II, True Validity is elusive. 
However, simulation of a limited number of "Real World" poli¬ 
cies does lend a degree of creditability to the Urban-Suburban 
Interaction Model. It is believed it can be stated that rea¬ 
sonable policies will yield reasonable and usable predictions 
and expectations. 
The foregoing experiments do indicate greater sensitivity 
of the Model to some variables than to others — which is to 
be expected. However, a series of Sensitivity Tests should be 
made to insure the relative sensitivities are as assumed by 
the designer, or, more particularly, the User or Decision-Maker. 
The foregoing analysis and discussion of the Model's per¬ 
formance has been based upon attainment of a state of stability. 
It would have been more exhaustive and revealing to have ana¬ 
lyzed and discussed the time paths and dynamics of the perti¬ 
nent affected variables. However, due to the complexity of 
the System, such an analysis can only be accomplished in a 
terse, meaningful manner by additional programming and imagi¬ 
native reduction to frequencies, amplitudes and harmonics. 
The Time Plots of several of the variables discussed in the 
foregoing experiments are presented in Appendix Eridentified 
by Run Number, Experiment Number and Variable Code. The Plots 
are extremely useful for understanding the responses and 
magnitudes exhibited by the System's sub-systems. It should 
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be noted that the Plots display the proportional change of 
each variable relative to the variable in the group which 
experienced the widest range of change. 
It is concluded that the Model is a reasonable reflection 
of the Urban-Suburban System and contains adequate sub-system 
representation to provide a firm basis for providing further 
insight to the Regional Process. The structure is also found 
to be sufficiently reflective of the associated Interaction as 
to provide a practical foundation for additional enlargement 
and refinement in order to suggest answers in more specialized 
areas as water requirements, waste disposal, air and water pol¬ 
lution, and trip generation. 
CHAPTER VIII 
CONCLUSIONS 
Attainment of Objectives 
A number of demanding Objectives were developed and set 
for this work in Chapter III. An evaluation of the progress 
made toward those objectives is now in order. 
First Objective. It is concluded that the work has 
produced an initial, properly comprehensive and quantified 
expression of the Urban-Suburban Interaction Process. 
Second Objective. Simulation of the Process Model 
over time has demonstrated that it is inherently stable and 
* 
unless disturbed by exogenous inputs will maintain its stable 
composition of States. 
Third Objective. Given the Model and its Stability, 
a limited number of Past, Present and Future Public Policies 
were imposed exogenously upon the Model and its "predictions0 
compared within obvious limitations with Real World results 
or, at least, some perceptions of those results. These com¬ 
parisons, in the main, were supportive. 
Fourth Objective. The extremely demanding and ulti¬ 
mate Objective of searching out and evaluating New Directions 
for improving the Urban socio-economic dilemma has not been 
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fully satisfied. It is the author's position that in order 
to make such a search productive, the present Model should 
be further refined by recourse to remaining, current liter¬ 
ature and data and expanded to include such constraints as 
Energy, Pollution and Water as well as the development of 
a complete understanding and appreciation of the Model's 
relative sensitivities. 
Fifth Objective. It is concluded that Professor Jay 
F. Forrester's DYNAMO (or its FORDYN Derivative) programming 
approach provides an extremely versatile methodology for 
clearly and directly embodying, with little loss in trans¬ 
lation, the system concepts as developed by the social, eco¬ 
nomic and behavioral scientists. More than any other metho¬ 
dology (excepting the Analog and Hybrid Computers) DYNAMO 
and/or FORDYN deal in forces, influences, responses, de¬ 
lays and feedback — all basic and inherent attributes of 
worldly "Systems". 
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Future Directions for Systems 
Research in the Urban-Suburban 
Complex 
During the course of this work, a number of promising 
directions for fruitful research became apparent. These 
are presented in the hope that others may wish to further 
explore the Urban Process and its interactions with the 
Suburbs or even more expansive regions. The author believes 
this process and its currently attendant problems should be 
a fundamental concern of society. The effects of a lack of 
understanding are apparent in and around every large city in 
the United States. 
1) If at all possible, DYNAMO II should be used as the 
programming language for any complex systems work. A number 
of housekeeping routines are included that contribute greatly 
to overall programming and research efficiency. FORDYN 
(Fortran) is a commendable substitute for those investigators 
unable to obtain access to DYNAMO II; however, the researcher 
will have to devote much more time to mundane clerical matters. 
2) Evaluation of subsystem sensitivities is important. 
Although this is a somewhat subjective matter, relative sen¬ 
sitivities should agree with the perception of the Decision- 
Maker. 
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3) The Model should be expanded to incorporate a 
more representative Transportation network. Cities other 
than Hartford possess a wider range of transit model choice. 
4) Instead of incorporating Governmental functions 
within the Service Sector, a separate series of Model Com¬ 
ponents should be allocated to Government activities and 
their Interactions. 
5) It would appear possible to include elements repre¬ 
senting the National Economy and to reflect the "Export- 
Import" concepts advanced by many of the students of Re¬ 
gional Analysis. 
6) Provision should be made for some of the physical 
constraints now being cited by ecologists and technologists; 
e.g.. Energy,Water and Pollution. 
7) In parallel with modest refinement of the Model, it 
would be extremely revealing to observe the Model predictions 
for tentative policies developed by actual governing bodies 
for Regional Policy Setting. 
Finally, it is recognized that the Model submitted is 
not a final one and is rich in opportunities for improvement 
and enlargement. This condition is in keeping with H. R. 
Hamilton's observation that a Simulation Model can make Re¬ 
gional Research not, as in the past, a one-shot affair but 
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